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ACTING OFFICER IN CHARGE REPORT
INSTITUTE FINANCES
The funds granted to the Institute fund in 1993 were effectively lower than 1992 considering
increases in cost of operation over this period. Although the station bid for 1.5 million i
million was granted; an amount similar to that provided for 1992. It was found necessary
to finance most of the Institute operations from the Zambia/Zimbabwe SADC Fisheries
Project (ZZSFP). This included maintenance of equipment and vehicles which the Institute
is supposed to pay for under the project agreement. The need for the government to make
provision to meet all maintenance cost was highlighted at the Mid-term Project Review
which was conducted in September and considered to hinder long term sustainability of the
project. It was agreed that the government endeavour to provide for maintenance of both
equipment and vehicles and vessels provided by the project. Furthermore there should be
preparation for take over project activities at the end of 1995 at the end of the ist phase of
the ZZSFP. If this is to be achieved there must be realistic provision of funds for the
Institute activities.
2. STAFFING AND STAFF TRAINING
Senior staff
Staff attended a number of courses during the course of the year. Mr Nyaude was attached
to the Ministry from 22 February to 5 March for familiarization with government accounting.
Mr Songore successfully completed a SCUBA diving course.
Mr Mhlanga and Ms Sanyanga attended a course in Ecological Economics at the University
of Stockholm in Sweden from 7th February to 26 February. The course introduced basic
concepts, approaches and research methods in ecological economics. Main issues included
evaluation of ecological systems and natural capital, regional and global ecological economic
systems, property rights and policy instruments in natural resources management.
Mr Mtsambiwa continued with his Ph D programme. Because his supervisor moved from
Imperial College in United Kingdom to the Fisheries Centre which is under the University
of British Columbia in Canada Mr Mtsambiwa changed the college of registration to
University of British Columbia where he spent six month's starting from July to December.
My Mukome attended an course on Advanced Financial Management in Tanzania organized
by East & Southern African Management Institute (ESAMI). The course was held from 15th
November to 12 December. The main subjects were Advanced Accounting, Accounting for
donor funded Project, Acconting for Foreing currency transaction and Acconting for
Research and Development.
Poul Mwera left for the United Kingdom in September to attend a 9 months Diploma in
Fisheries Technology. He also participated in the course held at the Research Institute in
April and July conducted by Clive Radcliff.
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junior staff
The number of junior staff post were again reduced in the course of the year. Mr Matenda
and Mr Kaponda retired in February and their post immediately became frozen. The number
of frozen post which included one General hand, 3 scout and one Handyman post then
added up to 5. Requests for unfreezing of these posts were submitted and only one general
hand post was given. This post remained vacant to the end of the year as the person to fill
the post who was supposed to be recruited from Head office. The reduction in manpower
at the Institute put severe stress on the implementation of the ZambialZimbabwe SADC
Fisheries Project.
Two training courses covering a wide range of subjects which included gear technology,
seamanship, navigation and maintenance of gear were conducted in the course of the year by
Mr Radcliffe.
In anticipation to the use of Aquarius two Coxswains, Mr Siamarisori and Mr Chitenga
received training and obtained Launch Master certificates.
STAFF HOUSING
The problem with houses remained a critical. A house was leased by ZZSFP, for only 3
weeks in the beginning of the year and used as a guest house. ZRA continued to threaten
to take back their houses. An eviction order were received for 8 Mukwa close and 12
Libuyu Avenue.
Due to a change of policy by the Kariba Town Council ll the tied houses in both
Nyamhunga and Mahombekombe are now leased directly from Council from 1 October. The
Institute in the future will either not offer accommodation for junior staff or has to construct
houses for staff.
Construction of two houses in Nyamhunga was undertaken and the houses are close to
completion. Ministry of Construction was contracted for the job. The housed were expected
to have been complete by the middle of January.
Mr Musakwa had no house and had to stay at the guest house in Baobab Ridge and later
moved to the guest house in Heights to make way for renovations and painting of the house
in Baobab ridge in preparation for Mr Bjarnassson the consultant engineer who came under
the Project.
INFRASTRUCTURE AND INSTITUTE EXPANSION
Stands were allocated for construction of the substation at Binga. An amount of $400 000
was approved by NORAD for this project. A commercial stand was given for the office
block and four stands in the high density area for housing. The sites were inspected and
plans selected from the stock diagrams kept by the Ministry of Pubic Construction and
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National Housing (MPCNH). MPCNH were requested to make a site plan and make a
quotation. A quotation of $200 000 was given and a letter to accept the figure and request
authorizing construction was sent and we await response.
Diagrams for the guest house at Camphill were produced by Ministry of Construction,
Zambezi Valley and Tiger Construction after very long delays. Quotations from the
drawings were in the region of $ i million which was far in excess of the $ 300 000 which
was approved by NORAD for the construction. It was agreed that whilst plans are being
scaled down to try and obtain a more affordable design efforts should also be made to
purchase a house should any be available within our means.
There was no progress in construction of the new institute.
5. VEHICLES AND VESSELS
Yehic1e
All the vehicles were running except Landrover 109 which is was recommended for
auctioning by a board of survey because it was becoming to expensive to maintain. On the
Dathatsu the old starter which was always giving problems was replaced. Body spares e.g.
rear- view mirrors not available locally resulted in the truck being a long time without lenses
and mirrors. The vehicle now has new upholstery. The Toyota Hilux had consistent starter
problems, therefore it now requires a new 3tarter. Landrover 110 spares for the doors are
hard to get locally as a result this vehicle has gone for the whole year without door
regulators.
The Toyota Landcruiser was again involved in an accident on its way from Bulawayo where
it was being repaired following an accident. The damage this time was estimated at $100
000 which might mean that it will be considered a write-off. The circumstances surrounding
the accident are still under investigations.
Vessels
Aquarius was modified to suit lake safety regulations. This work was undertaken by Mr
Bjarnassson the consultant engineer from ICEIDA and Mr Singini from Malawi. To solve
the problem of overweight a bulb was fitted on the nose to give more floatation, lending to
the alteration of the waterline and draught marks levels. The deck house was also altered.
The super structure had to be cut short replacing with a roof from thin material maldng the
vessel open decked covered with canvas. The boom, mast, hatches had to be changed,
engine ventilators changed and moved forward. The position of the toilet was altered.
The boat was tested on 17/08/93 and performance was good although stability tests were not
done and will be performed after the hydraulic steering wheel is fitted. The Lake Navigation
Captain inspected the vessel on 26/10/93 and all equipment passed.
Pelican was always in constant use because work booked in anticipation of using Aquarius
was transferred to the Pelican. It was not possible to refurbish the vessel an activity which
is now overdue. The boat requires painting and most parts, items and equipment need to be
repaired or replaced as soon as possible. In addition the 'ZEMCO' representatives inspected
the vessel's engine room, as their routine check-up, and were not pleased with the condition
of the engine room and poor record of maintenance.
Mcheni had a major problem with an overheating engine suspected to be due to leakage of
water through burnt and worn out seals. The boat was towed to Harare for repairs. There
were no serious problem with the other speed boats Mbale and Mvenga. The Dinghies were
leaking heavily and need either major repairs or replacements.
6. FISHERIES MANAGEMENT
Workshop and Proposals for Management
A workshop was held in mid May to discuss the problems within te current management
of the inshore fishery and to identify possible solutions to these problems. The proposal for
Co-management was agreed on and a mechanism for establishing Appropriate Authority was
discussed. To enhance the success of the co-management strategy it was recommended that
exclusive fishing zones or concession areas for groups of fisherman be created. The
fisherman would be assisted in building institutional structures that would enable the
community to administer their zone.
Inshore Fishery Management
A Working Group to assess the status of the inshore fishery was held in September. The
data available is not enough to make conclusive results on the status of the commercial
fishery since most of the data available was from the experimental gill-netting programme.
The Working Group recommended that the appropriate data especially length frequency in
the commercial catch be collected to enable assessment of the status of the fished stock.
Another workshop was recommended to analyse the new data as soon as it was available.
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Ka *nta Fi her M.na':emen
The workshop of the management of the kapenta fishery was scheduled for 1994. A
consultant was engaged to review the current management and produce a report to form the
basis of the planned workshop where ail participants and interest groups in the fishery are
expected to attend.
Anti-poaching Operation
An anti-poaching unit was established at the Kariba Management station. A number of
successful operations were carried out throughout the year. Some of the arrested continued
poaching activities because the fines imposed were not deterrent enough. The fines might
need to be review if meaningful control is to be achieved. The observed small amount of
tigerfish caught at the tigerfishing tournament might be a reflection of the high poaching
from rivers.
A number of Kapenta fishing vessels were issued with tickets for fishing in Leisure bay.
There was a large degree of self monitoring within the industry. It was observed that the
same vessels seemed to fish in the leisure bay and only strict regulation such as increasing
penalty for repeating the offence might reduce the problem. On a number of occasions
vessels were impounded for the night.
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M.Z. MTSAMBIWA
PROJECT TITLE:
Pre-recruitment ecology of the freshwater sardine Limnotlirissa nziodon in Lake Kariba
(Zimbabwe).
PROJECT OBJECTIVES:
To investigate the factors influencing recruitment variability of the freshwater sardine
Limnothrissa miodon in Lake Kariba.
To incorporate of the knowledge gained in the study into the sardine fishery
management strategies.
STUDY APPROACHES:
Two approaches were taken for carrying out studies aimed at understanding the recruitment
dynamics of kapenta. These approaches include:
1. Analysis of historical data
Analysis of historical data based on the past history of recruitment as observed
from length frequency distributions from commercial catches. Attempts are
underway to further establish selectivity from experimental data obtained by
fishing with a smaller mesh size next to a commercial fishing boat. The
specific aims of this part of the study are:
To investigate recruitment and selection patterns from length-frequency
distributions
To investigate whether there has been a reduction in mean size over
the years.
To investigate the effect of recruits on the mean size of fish in catches.
To recommend the most effective minimum mesh size depending on
whether there has been a decline in mean size due to current
exploitation practices in the fishery.
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2. The larval ecology approach:
To pursue this approach, a field sampling programme was therefore
established with a view of investigating the biotic and abiotic factors that
influence growth and survival. This was done with the understanding that to
estimate growth and mortality accurately it is vital to estimate the age of the
fish accurately. For this purpose age determination based on otolith
microstructure technique was chosen as the main method to study growth and
mortality.
The initial analysis of the otolith microstructure was presented in a short
project undertaken in partial fulfilment of the requirements for the M Sc
degree. Although the preparation and processing of this technique was
sufficiently advanced to address important questions on the ecology of the
early life history of kapenta, further work was required to refine this analysis.
At that stage of the study, it was not possible to undertake two major
requirements for pursuing work with otoliths. These requirements include
validating the periodicity of ring deposition and establishing the stage of
initiation of ring deposition. Also important in such studies is the
determination of those environmental variables that influence the deposition
of the rings. The initial analysis was therefore carried out on the following
assumptions:
that increments in the otoliths of Li,nnothrissa iniodon in Lake Kariba
are deposited on daily basis as a result of an eudogenous rhythm and
that at times subdaily deposits occur due to environmental variables
affecting the cyclicity of the rhythm.
that among the biotic and abiotic factors, feeding is more likely to lead
to the formation of non-daily increments on the otoliths and that
serious stress such as starvation and injury causes non-growth checks
on the otoliths and
e) that the initiation of these increments takes place after yolk-sac
absorption to coincide with the onset of exogenous feeding, an event
of biological significance in the fish's life history.
The immediate specific aims for the sampling programme were therefore
designed to test or validate among other things the above assumptions and
canbe outlined as follows:
to validate daily growth increment deposition in the otoliths of kapenta
larvae and juveniles.
to determine the stage of increment deposition in kapenta.
- to obtain estimates of daily growth for larvae in the field.
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- to identify the difference between daily and subdaily rings.
to determine the frequency distribution of larval hatch-dates during the
spawning season.
to identify the spawning grounds for kapenta.
to further investigate relationships between otoliths size and fish size
for the purpose of determining among other things, the size preferred
by predators based on the otoliths retrieved from stomach contents of
the predators.
To fulfil some of the above aims it was absolutely necessary to keep kapenta alive in
aquariums for some time so as to apply certain techniques to achieve desired results. At least
before any techniques canbe applied, growth should be assumed to have gone back to nornial
following the stress of capture and being kept in captivity. Keeping kapenta alive has been
a major set back in addition to its being very delicate as far as mark and recapture exercises
were concerned (Marshall 1987). Having achieved keeping kapenta alive in enclosures, the
following techniques would then be applied:
the application of the tetracycline technique to validate the daily ring
deposition assumption. This was based on the assumption that tetracycline if
fed or added to the environment of the fish in certain quantities is absorbed
in the otoliths and is detected under ultraviolet light afterwards. If the days
betwéen the date of treatment and that of the fish being sacrificed coincide
with the number of rings formed on the otoliths then ring deposition is
assumed to occur on daily basis.
the comparison of daily growth for larvae both in the field and in enclosures
by examining the width of the growth band from both environments. A wider
growth ring is indicative of faster growth. Non growth result in the formation
of checks which are known to be one of the sources of error when
determining age from daily rings in the otoliths.
studying otolith deposition rates in relation to various stresses such as
starvation, temperature fluctuations and photoperiod.
SampiinfrQgramme:
A monthly sampling programme was established commencing in January 1991. It was
however not possible to commence on the month of January as I was nominated by The
Department of National Parks and Wildlife Management in Zimbabwe to attend a one month
FAO/DANIDA sponsored course ori Tropical Fish Stock Assessment with Lake Kariba
Fisheries Research Institute as the host station. Sampling commenced in February 1991
scheduled for the last six days of each month up to December 1992. Every effort was taken
to ensure that this program was adhered to minimise gaps in the data.
Sampling was carried out along transects from the shore to off shore at depth intervals of five
meters. After many trials with ail sorts of plankton nets of different sizes and meshes, a 250
1m polyamide monofilament plankton net with a 1400 mm radius at the entrance and 4.Om
in length/depth was preferred as suitable to capture the larval and juvenile kapenta. Light was
used to attract the larvae and juveniles just as is done in the fishery. This follows several
trials in which the nets were towed at different depths of the water column without success
both during the day and at night. Using the net as a lift net during the day also yielded
nothing. However at night it was possible to catch a very limited number (nothing at times)
without lights. Introducing light led to the capture of substantial amounts and as a result was
adopted as a suitable method to capture the larvae and juveniles at this stage of the study.
At each sampling site the net was lowered to the desired depth for 15 minutes with the lights
on. After the 15 minutes the external light was switched off and the net was raised to the top.
Once the opening of the net touched the water surface, the underwater light was also
switched off. This was replicated whenever possible . All specimens captured irrespective
of whether they were kapenta or not were sorted out into larvae or juveniles on board the
research vessel soon after capture and preserved in a refrigerator in bottles for the very small
fish and plastic bags for the juveniles. All none kapenta specimens were labelled "predators"
pending further investigations. Further sorting out into species and other categories was
carried out in the laboratory later.
Several attempts were also made to keep specimens alive by transferring such live animals
straight from the codend into an aquarium on the research vessel.
Environmental factors such as wave action, moon phase, rainy or dry season were also
observed and recorded.
In addition to the capture of specimens by nets, hydro-acoustic surveys were carried out
along the same transects before and after capture by nets. Hydro-acoustic surveys were done
in 1992 only. Several problems were encountered during sampling. Notable among the
problems were:
Unpredictable weather changes. Sudden changes in winds resulting in huge
waves led to the suspension of sampling as the type of gear in use requires a
relative amount of calm to prevail for the gear to be effective. These changes
could take place in as little time as the difference between the first haul and
the second one.
The boat could also start drifting dragging the net in mud thus leading to the
collection of mud instead of the targeted fish. The drifting of the boat was
caused mainly by the failure of the anchor to hold ground and any soft wind
would then lead to the drifting.
Due to a receding lake level over the year (from 1991 to 1992) as a result of
the drought the boat went aground in places where sampling had taken place
successfully in previous months leading to all kinds of complications. Also
related to a fall in lake level was the failure to find levels deeper than 15m.
Thus there is a gap in the data when dealing with 15-20 m in the later months
of the year.
General boat breakdowns and difficulties in getting these sorted out at times
as a result of unavailability of spares or late delivery of such spares if
available also contributed tremendously to the gaps in data
Although this was encountered only during the towing trials, submerged trees
saved as a potential danger to the sampling equipment.
Sampling Sites:
Sampling was carried out mainly in the Sibilobilo Lagoon in the Bumi Basin of Lake Kariba.
This lagoon is separated from the main water body by a chain of islands and sampling was
done from the shore inwards opposite gaps in between the islands. This was done on the
assumption that if eggs were spawned in the main water body then they would be carried by
the waves to the shallow waters through these gaps. Thus the Sibilobilo lagoon site had three
sub-sites from where the samples were taken as follows:
Site One: Sibilobilo Lagoon
sub site 1: Chalala Bay opposite Tiger gap
sub site 2 : Kayi Island opposite Sibilobio gap
sub site 3 : Chiunga Fishing Camp opposite Chiunga gap.
Two nights were set aside for each sampling site in the Sibilobilo lagoon giving a
total of six nights per month.
Site Two: Sanyathi Basin mainly in the Leisure Bay next to Breezes Hotel. Here
sampling was initially done only when the boat was available and for
specific purposes such as validation studies.
Sample Processing:
Objectives:
to identify the specimens
to measure size of the specimens je length and where possible weight.
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to remove otoliths and prepare them for use in age determination, measuring
daily growth, identifying subdaily rings, checldng on size preferences by the
predator.
to collect stomach contents in both specimens identified as kapenta or not so
as to determine the relationship between the animals occurring together.
to determine time units of ring deposition in the otoliths from the live
specimens after treatment with tetracycline.
Of the above sample processing objectives only objective (d) was not fulfilled . Many
specimens were measured under a dissecting microscope in the field. Objective (e) was
fulfilled in that otoliths were removed and mounted on slides using nail varnish as a fixing
agent. Initially otolith preparation meant going through the stages of embedding, grinding,
polishing, acid-etching and application of an acetate sheet as described by Mtsarnbiwa
(1989). However it has since been discovered that kind of preparation is required only for
the juveniles and the large ones. For larval kapenta it is enough to wash them after removal
just to clean them and then dry by flooding with alcohol before fixing on slide with nail
varnish . Not only are the kapenta larvae otoliths difficult to detect if embedded in resin,
they also fracture easily if a drop of nail varnish is put over them. (Only the sagittae are used
in this study as the lapilli and asterisci only appear after some of the sizes being dealt with
in this study are already exceeded.)
All other steps were performed under a dissecting microscope. The equipment for the
execution of the rest of the steps which include a compound microscope, camera and
monitor arrived very late and therefore it was not possible to do all the counting at LKFRI.
However arrangements were made for the me to spend some time in May 1992 at The
Institute of Marine Research , Flodevigen Marine Research Laboratory in Norway learning
how to read daily increments in otoliths by the use of a computer program developed at that
institute. I took with me otolith specimens mounted on slides and some other whole larvae
specimens preserved in alcohol.
As far as the validation studies were concerned keeping kapenta long enough to treat with
tetracycline was the most difficult of all. On many occasions specimens survived for a few
hours and would all die whether there were temperature changes or not. Treatment soon after
capture was not encouraged anywhere in literature since the fish would require sometime to
recover from the stress of being captured before resumption of normal growth. Normal
growth implies that ring deposition would follow the daily or whatever periodicity pattern
which was being sought by the exercise.
The next problem was to work out what concentrations of tetracycline would be absorbed in
the otoliths without killing the larvae. Literature recommended 50mg/i for larvae between
10-20mm but this was too much for kapenta as the first one showed a lot of stress soon after
introduction and was dead in one hour. Further trials with the same concentrations yielded
the same results and given the limited nature of getting live specimens the reduced
concentrations of 25 mg/i were tried. Four specimens treated this way were still alive six
hours later but were all dead within 10 hours. Their otoliths were removed and mounted on
slides and were part of the otoliths for examination in Norway in May 1991. The only lesson
to be leant from this was to show whether that concentration could be absorbed or not as the
specimens did not live long enough to use in validation studies. The death of the animals
could also have been caused by other factors. For example there was a chemical reaction
between the tetracycline arid the water from the lake which formed a thin filmy layer on the
water surface.
Data Analysis:
Data collected were analyzed to:
- determine stage at first ring deposition in kapenta
- determine time units of ring deposition ie whether daily or weekly.
- determine daily growth for larvae in the field.
determine age at first recruitment, age at maturity and age at first capture.
- to estimate the frequency distribution of larval hatch-dates during the spawning
season.
- to estimate abundances from hydro-acoustic methods
- to relate abundances to environmental factors wherever possible.
6ENERAL OBSERVATIONS:
The following observations were made during the course of data collection:
The larvae and juveniles of kapenta L. miodon are attracted by light just as the
adults are. They also seem not to be affected by the amount of noise that
comes from the engine and the generator on the research vessel.
The larvae are present in the littoral zone throughout the sampling period
indicating that the spawning period for kapenta is lengthy. This further
suggests that hatching could be taking place there but this however does not
say anything about where the eggs are laid.
e) The methods developed for the preparation of the juvenile and adult otoliths
are not suitable for the larvae. Larval otoliths are too small to undergo all the
necessary steps for the exposure of rings. Instead their rings can be counted
under immersion oil.
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WORK ACCOMPLISHED:
1. Analysis of Historical Data
After analysing the data the following conclusions were reached
That the sardine recruits into the fishery at 41mm in size. This agrees with
the size at recruitment obtained by Mudenda (1989) from yield isopleths
That there has been a reduction in mean size in the catch by 7% from 55mm
to 51mm since 1982 to 1988 on the Zambian side and 4% from 57mm to
55mm on the Zimbabwean side. The mean size of fish caught on the Zambia
side for the period 1982 to 1988 was lower than that on the Zimbabwean size
for the period 1989 to 1992. Months with high recruitment are characterized
by a drop in the mean size of fish in the catch while the opposite of a high
mean size is true for months of low recruitment.
e) That the minimum mesh size of 10mm is appropriate but that depth plays an
important role in determining the size of fish in the catch. Zimbabwe in
addition to this minimum mesh size regulation enforces the no fishing in areas
less than 20m deep which is not in force in Zambia which could result in
Zambia exploiting smaller age groups. Hence the need to standardize and
enforce these regulations.
2. The Larval Approach
Fluctuations in monthly catches of larvae (defined as fish less than 15mm in
length) could indicated that recruitment variabifity is achieved at an earlier
stage e.g. the yolk sac absorption stage which is marked by a shift from
endogenous to exogenous feeding, an event of biological significance in the
fish's life history.
Growth was adequately described by second order polynomial equations which
take the form of:
L= a + bx + cx2
where L=length in mm and a, b and c are regression constants, and X=age
in days.
Growth was also observed not to differ at larval stages between a normal rain
year 1991 and a drought year 1992. This implies that there was adequate food
for the larval stages even in drought years as compared to the adults.
Mortality fluctuations were experienced from month to month.
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d) Hydro-acoustic surveys gave questionable results. Size distributions produced
by HADAS the hydro-acoustic data analysis system, were different from the
size distributions obtained from sampling along the same transect immediately
after the hydro-acoustic survey.
WORK TO BE DONE:
Part of this project will be presented as a Ph.D Thesis to the University of British Columbia
in 1994 following successful presentation of a seminar to a supervisory committee in
November 1993. The presentation will be made under the title:
"Recruitment Ecology and Management of the Lake Kariba sardine fishery based on
Lininothrissa miodon
Six chapters outlined below will be the contents of this thesis.
Chapter I:
General Introduction
The problem of recruitment variability on a global scale is addressed with special
reference to Limnothrissa miodon based on the fishery on Lake Kariba since its
inception in 1973. Catch statistics over the years (je from 1973 to 1992) are examined
both on monthly and annual basis to show the variability.
Chapter II
Methodology
Outline of methods applied during the capture and processing of the specimens.
Subsequent chapters will address this different statistical analysis such as growth rates
or mortality rates or abundance estimation.
Chapter ifi:
Recruitment and selection in kapenta Limnotlzrissa miodon on Lake Kariba
based on size frequency distribution from commercial catches.
This is carried out for one basin (Sanyathi Basin) where monthly length-frequency
data collected from commercial catches are available from both the Zambian and
Zimbabwean sides. In both countries the fishery commenced in this basin by virtue
of its easy accessibility from the two towns (Kariba and Siavonga) on either side.
These data are collected from 1982 to 1988 and from 1989 to 1992 on the Zambian
and Zimbabwean sides respectively. The percentage of incoming young are observed
from month to month to observe the pattern over the years. Also analysed is the
mean length over the entire period to investigate what effect exploitation has had on
the biology of the fish, represented by changes in mean size.
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Chapter IV:
Estimating sorne early life history parameters in a tropical freshwater sardine
Linz,iothrissa iniodon from daily increments in otoliths
This part of the study seeks to establish growth in kapenta by:
obtaining astilnates of daily growth of larvae in the field.
investigating the relationships between otoliths size, fish size so as to
backcalculate growth.
e) determining the frequency distribution of larval birth dates during the
spawning period.
d) compare growth estimates obtained from using other standard methods of
studying growth such as length frequency analysis with the otolith technique.
Chapter V:
Larval mortality rates of kapenta Limnothrissa miodon in Lake Kariba as
inferred from daily growth increments in otolitbs
Estimates of mortality in larval kapenta Limnothrissa miodon re inferred from
growth increments in the otoliths with a view of predicting survival ïates. To achieve
this age-length keys are established from a small sample on monthly basis and these
are applied to the monthly length frequencies from light traps to convert them to age
frequencies. The decline in numbers of the fish spawned on the same date over time
is taken to represent mortality and hence survival.
Mortality will also be estimated from the converted catch curve. The outcome of the
hydro acoustic surveys will be reported at this stage.
Chapter VI:
Implications of these aspects of recruitment ecology to the management of the
rhery.
Current management practices of the fishery are examined and suggestions are made
on how to improve on them based on new information acquired from the study. So
far management strategies have been based on monitoring of catch-per-unit-effort
where applicable. Inputs from biological studies have been limited to the adult stocks
based on growth parameters obtained from size frequency data. The application of
these methods to estimate growth parameters are highly suspect as kapenta is thought
to recruit continuously through out the year. In many fisheries the year class strength
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is believed to be set at some stage between the egg stage and the juvenile stages when
the fish are expected to be most vulnerable to the environment.
Most of the write-up was accomplished during my stay in Canada from July to
December 1993 and I hope to present the complete write-up before the end of 1994.
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P C CH1FAMBA
PROJECT 1:
An assessment of the importance of By-catch in the Kapenta fishery.
PROTECT OBJECTIVES:
The project aims to quantify the by-catch and to determine the species composition.
The work would give insight on the impact of the fishery on the other non-target fish.
It is possible that although the percentage of fish in the catch is sm11 the actual
numbers caught can be large. In addition quantification of the by-catch would
provide information which could be used in models of the ecosystem.
WORK ACCOMPLISHED:
Samples were collected from some co-operating fishing companies fishing throughout
the lake. A form was designed to include the collection of breams, alestes, sqeakers
and silver barbel which were not previously recorded. These species have very few
individuals in the kapenta catch so were difficult to separate. Except for those
companies who normally separate these species the programme increases work load
of the company. In view of this difficulty the programme is meant to run for a year.
In order to determine the species classified as breams a sample was collected from
the Kariba area. Most of the breams were found to be Phaiyngochrornis darlingi a
species not caught in the gill-net fishery. A sm11 proportion other breams utilized in
the gill-net fishery are also caught. The numbers caught are generally so small that
the fishery is not likely to be affected.
The by-catch constitute a very small proportion of the by-catch, making up about 2.5
% of the catch. Although the proportion in the catch is small because of the small
size of fish in the catch the numbers actually caught is large. The amount of in the
catch can also be large considering the total catch of kapenta which is in the region
of 20 000 tonnes annually (Zimbabwe side only). The total catch could amount to
almost 10% of the totcl inshore fishery catch.
The type of fish vary for different parts of the lake with more butter catfish and
sqeakers caught in the more riverine Binga area than Kariba area.
WORK TO BE DONE:
More samples wifi be collected to complete a whole years data so as to capture any
seasonal variations and to increase the sample size. A report will be produced at the
end of the programme.
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PROJECT 2:
Determine presence of Oreochromis niloticus in Lake Kariba
PROJECT OBJECTIVES:
i To determine if there are any O. niloticus
2. Check whether the population is established
3 Determine interaction with Oreochromis mortimeri on food competition
WORK ACCOMPLISHED:
Samples of fish were taken from 6 sites in the Sanyati Basin in August and
September. These were selected on the basis of proximity to possible introduction,
Areas regarded as likely places were adjacent to current and past fish farms. Two
types of gears, gill-nets and a purse seine were used. Five nets with mesh sizes
ranging from 38mm mesh size to 178 mm each mesh size with a length of 45.5 m
were used. These were similar to the nets used in the experimental weeldy sampling
programme carried out at the Lakeside sampling station. The areas where the purse
seine could be used were very restricted because of the need to identify suitable
shoreline for hauling in the net, whilst also avoiding subrLlerged tree stumps,
excessive weed.
The number of O nilotucus caught was a small proportion of the total catch of
breams. The specimen caught ranged from 16 to 20 cm standard length. Some fish
could be identified confidently others appeared to be hybrids. The specimens will be
sent to the Bulawayo museum for confirmation of identification. There are two
possible explanation for the presence of hybrids. Either these were introduced as
hybrids from the fish farm or they have hybridized in the lake. Such a conclusion
would only be possible if representative of the whole spectrum of the population were
caught.
Stomach contents were taken from the species identified as O. niloticus and
compared to the O. mortirneri. The stomach contents were similar confirming what
is reported in literature that there is likely to be competition for food between the two
species.
The programme confirmed the presents of O nilotitus in Lake Kariba. This finding
has implication on the policy of banning the use of the fish in the fish farms on the
shores of Lake Kariba.
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WORK TO BE DONE;
Comparison of established populations
Competition with other species
What are the farms contribution to the hybrids
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W. MIILANGA
PROJECT I:
Monitoring of commercial cage culture on ariba
PROJECT OBJECTIVES:
The study is aimed at;
monitoring changes in water quality due to fish farming activities.
investigating the production potential of aquaculture.
WORK DONE:
Data on water quality has been collected monthly from the fish cages. This data has
been limited to those parameters which can be determined in situ. These parameters
include temperature, transparency, dissolved oxygen and conductivity. Data on
production has also been collected.
WORK TO BE DONE:
Laboratory-based studies have not yet commenced due to the delay in the fitting of
the new laboratory. However, it is anticipated that the laboratory will be ready in the
first quarter of 1994. Thus, the limnological monitoring programme will be expanded
to include the assessment of the nutrient inputs into the lake due to fish farming
activities (both land-based i.e. ponds; and lake based, i.e. cages). Other studies to be
undertaken will include assessment of the feed composition and its nutritive value.
PROJECT II:
Estimation of kapenta biomass using the hyclroacoustic technique
PROJECT OBJECTIVES:
This project is aimed at monitoring the abundance and biomass of kapenta.
WORK DONE:
The programme experienced some delays due to some technical problems. However,
these were rectified later in the year when Professor Lindern visited the institute in
October.
At its inception, whole lake surveys were conducted on a bi-monthly basis. Since
October, the surveys which are conducted jointly by Zambian and Zimbabwean
researchers, has been running on a monthly basis, and no serious problems have been
encountered to date.
WORK TO BE DONE:
Monthly lake surveys will continue into early 1994, after which the programme will
revert to being a bi-monthly activity. The data collected up to May will be written up
into a report which should be ready by July 1994.
PROJECT 111:
An assessment of predation on kapenta (Limnothrissa miodon) with special
reference to TigerfLsh (Hydrocynus vittatus).
PROJECT OBJhCTIVES:
The overall objective of this study is to determine the extent of predation on kapenta
by other inshore species (especially Tigerfish) in order to obtain a better estimate of
the natural mortality of kapenta.
WORK DONE:
Initial sampling trials were conducted in December in the Sanyati area. The sampling
programme has been drawn up and further field work should commence in April
1994.
WORK TO BE DONE:
Sampling will begin in 1994. Depending on availability of time and resources, at least
2 or three stations will be sampled. These stations will be Sanyati West, Fothergill
and Lakeside.
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OTHER ACTIVITIES:
A technical consultation on the "Enhancement of Small Water Body Fisheries
in Southern Africa" was organized by ALCOM from the 25th to the 29th of
January 1993. The author attended this workshop which was held in Harare
and presented a poster on " SmRll Water Body Fisheries in Zimbabwe."
A three-week graduate course (8 - 26 February 1993) in Ecological Economics
was attended. This course was held at the Department of Systems Ecology,
University of Stockholm. The course was examined in two parts; one part was
a written examination and the other part was presentation of an article on
sustainability. A certificate was issued after the successful completion of both
parts.
In April 1993, the author participated in a study tour of the kapenta fishery
on Lake Kariba. This tour was conducted by three Tanzanian fisheries
research officers (B. Mwamoto, K.Rushoke and F. Kahwa). A report was
written up at the end of the tour. The title of the report was " A study of the
Lake Kariba Kapenta Fishery for possible adoption into Tanzanian waters."
(see publications list for full reference).
A number of workshops on the fishery on Lake Kariba which were held in
Kariba were also attended.
The author has also been involved in activities related to sportfishing.
Biological data on the Kariba International Tigerflsh Tournament for the
period 1988 to 1993 is currently being entered into the computer
(spreadsheet). An analysis of this data will be carried out and a report will be
prepared during 1994.
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R.A. S GA
PROJECT 1:
Inshore fishery
WORK DONE:
The Researcher has during the course of 1993 completed her sampling program in the
inshore area of Lake Kariba. From September data is being entered in one data base
(still on going) for analysis.
Fingerlings of Synodontis zambezensis were being sought for when found during the
trawling sessions in the pelagic zone. These had an average total length of 3 - 4 cm.
Another species Barbus mare quensis which was rare and not important was found to
be quite important in the index of relative importance.
WORK TO BE DONE:
1994 wifi be devoted to data analysis. Sampling will only be carried out where
verification is required.
OTHER ACTIVITIES:
Database
A Frame Survey was conducted in March 1993 and a report was produced
September 1993.
The inshore data entry is half way through. AU data is expected to be
stored in computers by June 1994.
An Inshore Data Analysis workshop was conducted in September 1993.
Three species were analysed. A similar informal workshop is planned for
1994 to analyse some of the remaining species.
Training:
The writer attended a three week course on Ecological Economics from 8 to 26
February 1993. The course introduced basic concepts, approaches and research
methods in ecological economics. Main issues included evaluation of ecological
systems and natural capital, regional and global ecological economic systems,
property rights and policy instruments in natural resources management.
The course consisted of 51 hours of scheduled lectures and seminars. The
requirements for the course included:-
Active participation in lectures, working groups, policy exercises, panel
discussions.
Submission of a short paper on a research problem related to a joint theme
central for ecological economics.
A written course examination.
Symposium of Fisheries Biodiversity:-
Attended the symposium in Senegal from 21 to 26 November. Presented a paper
namely "The Inshore Fishery of Lake Kariba Threats and Biodiversity issues".
24
N. SONGORE
PROJECT 1:
Assessment of potential for development of a vundu (Heterobrachus (Dngfilis) flshery on
Lake Kariba
PROJECT OBJECTIVES:
i To develop a vundu, (Heterobranchus longifihis) long-line fishery.
2. Improve market acceptance of the catfish.
WORK DONE:
Long-line fishery was undertaken from October at the Lakeside experimental fishing site and
is on-going. The aim was to investigate seasonailty in catches. Lines that were baited with
soap were set for 3 consecutive days in a week. Each line was 50 m long and rigged with
15 hooks. The average catch was about 2 fish/line/day which amounted to 50 kg/line/day.
Processing of the fish was done jointly with a local fish processing company, Freshnet
Fisheries which is under Cairns Holdings. The processing involved ifileting, brining and
smoking. Different levels of brine strengths were used and the fish were ether hot or cold
smoked. Fillet yield per fish were approximately 58% which is considered a generally high
yield. Preliminary panel testing by the Institute staff showed high acceptability of the hot
smoked fillets.
WORK TO BE DONE:
Different fishing hooks wifi be tried. Other fishing areas will be fished to compare fish
yield. Potential and sustainability of the fishery will be checked. Further marketing trials
will be done.
OTHER ACTIVITIES:
Law Enforcement
During the course of 1993, I was involved in undertaking Law enforcement and monitoring
of fishing activities on Lake Kariba. I designed a questionnaire which I sent around to people
who have various interest in the lake and its resources. The objective of the exercise was to
get an indication of the impact fish poaching on both fish catches and tourism on the lake.
I am currently compiling a report from the information obtained.
25
Conducted Training
Together with a Fishing Systems Consultant from the University of Humberside, United
Kingdom, I designed and conducted a fisheries training programme for fisheries junior staff
for the ZambialZimbabwe SADC Fisheries Project. The objective of the training programme
was to upgrade the skills of the participants in various fisheries aspects.
I also successfully completed a Novice course in SCUBA Diving.
Hydroacoustics
I was involved in conducting hydro-acoustic surveys on the lake. The aim of these surveys
was to estimate biomass of Kapenta. The writer also attended a workshop on the use of hydro
acoustics in pelagic fish stock assessment in the Southern Africa region which was held in
Namibia. At that workshop the writer presented a short paper on the use of hydro acoustics
on Lake Kariba.
Other activities carried out included the management of both the Institute's and
ZambialZimbabwe SADC Fisheries Project's research vessels. The writer was also involved
in the trials of running a niidwater trawling exercise on Lake Kariba a programme, which is
now on-going and under the writer's supervision.
During the course of the year, the writer together with representatives from the Kariba
District Council, Agricultural and Rural Development Authority (ARDA) arid the (3atshe-
Gatshe Fishermen's Association travelled to Malawi where they toured the artisanal fisheries
of Lake Malawi with the hope learning from the Malawian experience of this type of a
fishery.
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ZAMBIA/ZIMBABWE SADC FISHERIES PROJECT - CO-ORDINATORS REPORT
GENERAL PROGRESS
The Project has been very active during 1993 and has made significant headway in many
areas. In addition to continued progress in the fields of research and data-base management,
this last year has seen the initiation of activities which should lead to improved management
of the fisheries, the initiation of the socio-economie programme and the preparation for an
integrated lake-shore development plan for the Zimbabwean side of the lake. The Project
has also produced and circulated the first edition of a regular Newsletter.
There is still room for improvement in some areas, notably the importation and clearance of
overseas orders, the monitoring of project expenditure and the establishment of efficient
maintenance programmes for project vehicles, vessels and equipment. There is also a
recognised need for closer supervision of the research programme and the production of
regular reports by Project staff on the progress with their research and activities.
Particularly noteworthy achievements have been:
o the rehabilitation of Sinazongwe Fisheries Centre, which is now almost
complete
the steps taken towards establishing a system of co-management for the
artisanal fisheries on the Zimbabwe side of the lake
the progress made towards the establishment of a Zambezi Valley Regional
Planning Council in Zimbabwe
the convening of a working group to assess the status of inshore fish stocks
the conducting of frame surveys of the artisanal fisheries on both sides of the
Lake
the appointment of socio-economie research fellows and the commencement
of the socio-economie component of the Project
the conducting of successful in-country training programmes in fisheries
systems technology in both Zambia and Zimbabwe
o the preparation and distribution of the first edition of a Project Newsletter
An external appraisal of the Project was held in October and November. The draft report
from the appraisal team has just been received and the overall impression given is very
favourable. It was concluded that the Project had achieved a great deal and is well on the
way to meeting its objectives.
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2. STAFF YRA1NING PROGRAMME
The training of both senior and support staff has continued through the year.
Patrick Ngaiande who enrolled in the diploma course in fisheries biology at
the University of Bergen in 1992 passed all of his examinations and was
upgraded to the M.Sc. course early in the year. He has continued to make
good progress and, for the last few months of 1993, has been conducting his
field work from Sinazongwe. He has supervised a number of 1akewide and
local hydro-acoustic surveys and the results will be utilised in his thesis on the
use of hydro-acoustic methods for monitoring fish stocks.
Morris Mtsambiwa has continued with his PhD studies on the ecology of pre-
recruitment stages of Kapenta. At the beginning of the year he transferred
from Imperial College, London to the University of British Columbia in
Canada in order to stay with his supervisor, Dr Tony Pitcher. He spent the
last 6 months of 1993 at UBC where he has been writing up his thesis
A two-part training course in fishery systems technology, was run by Clive
Radcliffe of the University of Humberside during April and July. The
training programme was split between Kariba and Sinazongwe, and was
attended by junior and intermediate staff from both countries. The course
covered a wide range of subjects including gear technology, seamanship,
navigation, maintenance of gear and vessels and safety and was considered
very successful both by participants and senior staff. It had been agreed prior
to the course that the sl:udent who gave the best overall perfoiiiiance from
each side would be selected to attend the full diploma course at Humberside.
Mi Simon Banda (D0F) and Mr Paul Mwera (LKFRT) were selected and
registered at Humberside at the end of October.
Rudo Sanyanga (LKFRT) visited Sweden in February to complete another
module of her PhD course with the University of Stockholm.
y. Naboth Mukome attended a course in Financial management for aid projects
at ESAMI in Tanzania in November and December
vi. James Mung'omba (D0F) registered for a course in computer studies
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3. WORKSHOPS AND MEETINGS
3.1 Zimbabwe Lake-shore Planning Worksho
Dr Machena organised a workshop in Kariba in February to define and agree upon
the major issues confronting Lake Kariba and its environs and to identify a strategy
for tackling the main problems. The workshop was run jointly by the Department of
National Parks and the Department of Physical Planning and was attended by all the
major interest groups in the region. The workshop was very successful and a number
of resolutions were adopted which will lead to a strategy for lake-shore development
and the establishment of a regional council. Since the workshop, a combination
authority has been set up and is awaiting gazetting by the government of Zimbabwe.
3.2 Zambia Lake-shore Planning Workshop
At the end of 1992, a workshop was held in Siavonga to examine the development
issues on the Zambian side of the lake. The workshop was organised by AGR[NDCO
(the company contracted by the Project to undertake the Zambian Lake-shore planning
study) and was attended by the majority of interest groups in the region. It was
agreed that a system of community based fisheries management based upon designated
fishing grounds for each camp should be initiated and that a Tourism Committee for
the Sinazongwe region be considered. An second workshop to discuss aspects of
fisheries management took place at Sinazongwe in July and was attended by members
of the Department of Fisheries and the consultant, Dr Chipungu.
3.3 SADC Co-ordination Briefing
The Co-ordinator and both Project Co-managers attended the annual briefing with
SADC Co-ordination Unit in Malawi in May. The meeting was held at the site of the
ODA funded Lake Malawi SADC Project at Senga Bay and a joint briefing was held
with both Projects participating. The exchange was considered valuable and the
Zimbabwe PM, Morris Mtsambiwa stayed on at Senga Bay to compare the Lake
Malawi Project otolith equipment and methods with those being used by our Project.
Future interactions between staff were proposed.
3.4 Inshore Fishery Management Workshop - Zimbabwe
A workshop was held in Kariba in mid May to investigate the establishment of a new,
participatory style of management for the inshore fisheries in Zimbabwe. A
comprehensive review of the fisheries which highlighted the problems faced by the
fishing communities and presented a framework for a new approach to management
was prepared by Dr Cecil Machena and this served as the basis for the workshop.
The workshop was run by Dr Hasan Moinuddin and Dr Machena and was attended
by representatives of all interest groups. The outcome of the workshop was a detailed
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proposal for the establishment of a new management framework which presented the
concept of co-managership, proposed a mechanism for the establishment of
appropriate authority status, described the need for institutional development within
the fishing communities and discussed the means of incorporating the new
management approach into the proposed lake shore master plan. As a result of this
initiative by the project, a series of meetings and workshops which will lead to the
implementation of the plan has been proposed for 1994.
3.5 Annual Project Review and Planning workshop
The annual project review and planning workshop was held in August. On this
occasion, workplans were prepared in advance by Project staff and Dr Moinuddin was
thus required only to facilitate the review and assist with the finalisation of the plans.
The review concluded that the Project is on track and moving steadily towards the
achievement of its set objectives. Assessment of the Project by staff rated it high in
terms of relevance, of moderate efficiency and cost effectiveness. There was a
divergence in the assessment of the Project's sustainabi]ity with the Zimbabwean staff
giving a medium chance and the Zambians a low chance of sustainability after the end
of the funding period.
Administrative problems encountered by the Project were identified and discussed and
proposals made for them to be addressed
3.6 Working group on the assessment of inshore fish stocks
A working group was convened in Kariba in September to evaluate the accumulated
data on the inshore stocks and to apply modem stock appraisal methods in an attempt
to extract information of value for management purposes. The working group was
attended by the majority of research staff from both sides and was supervised by Poul
Degnbol from DIFMAR and Rudo Sanyanga from LKFRI. Preparatory work had
been conducted by Jeppe Kolding who arranged for much of the available data to be
entered into his customised data-base, PASGEAR.
The working group examined both commercial and experimental gill-net data and,
because of time limitations, concentrated on three key species: the breams,
Oreochromis rnortiineri, Serranochromis codringioni and the tiger-fish Hydrocynus
virt at us. The results of the session were presented in a report.
On the available evidence, the report notes that there appears to be no evidence of
overfishing and that the stocks of O. inortimeri and S. codringioni may be
unclerexploited. However it was noted that the lack of length frequency data from the
commercial catches greatly ilmited the value of the commercial data and the
conclusions were based to a large extent upon extrapolation of experimental data from
a single site on the Zimbabwe shore line. Recommendations were made for
improvements to the data collection programme in order to provide information of
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more use for management purposes. Discussions on the report took place at the
December meeting of the Steering Committee. The Committee concluded although
the workshop had been very valuable in identifying the appropriate procedures for
analysing catch data, the data sets examined were too limited to use as a basis for
management decisions and that analysis of more good data from both Zambian and
Zimbabwean waters was required before any decisions on changes in mesh size or
effort regulations could be made.
At the end of the workshop, a brief review was conducted on the current status of
kapenta research. It was noted that more work should be conducted on age
determination and biomass fluctuations but that this would not have a marked effect
on the conclusions already reached, i.e. that both biological and economic
considerations point towards the need for an increase in fishing effort if the resource
is to be optimally exploited
LAK&SHORE PLAN1'1NG STUDIES
The study on the Zambian side of the lake was completed by AGRINDCO at the end of 1992
and a draft report submitted in early 1993. Comments on the draft report have been returned
to AGRINDCO but the final revised report has not yet been received by the Project.
Progress on the development of a master-plan for the planning of the Zimbabwean side of
the lake has continued (See 3.1 above)
CATCH AND EFFORT DATA RECORDING SYSTEM
The fisheries data-base work continues to make good progress under the direction of the two
data-base managers (Rudo Sanyanga - LKFRI and Justin Lupikisha - D0F). Minor problems
with both hardware and software and have been experienced but both managers are now
sufficiently experienced to diagnose the causes of the problems themselves. A power surge
damaged some of the computers in Chilanga earlier in the year but these have now been
repaired and are again operational.
All kapenta fishery data up to the present have been entered and errors which have been
carried forward each year have been identified and eliminated.
Collection of catch and effort data from the artisanal fisheries has continued according to the
new system devised by the data-base managers at the beginning of the Project. The
recommendation from the inshore fisheries workshop, that length /frequency data should be
recorded from the commercial catches, will be put into effect from January 1994. The data
from the inshore fisheries is far more extensive than that from the kapenta fishery and there
are still many thousands of records to be entered. Entry of all data should be completed by
mid 1994.
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The frame survey of the artisanal fishery on the Zimbabwe shore was conducted in March
and the survey of the Zambian fishery took place in May. The report on the Zimbabwe
survey is now available and that on the Zambian survey almost complete.
Recent examination of the Zambian experimental data entry has revealed that an anomaly
in the structure of the database has resulted in the rejection by the computer of about 50 %
of entered data. Efforts are being made to address the problem. Work has now started on
the re-entry of all experimental data into Jeppe Kolding's PASGEAR database which has
been specifically designed for gill net data.
Similarly, experimental data collected by Rudo Sanyanga on the Zimbabwe side of the lake
are now being transferred from Open Access to PASGEAR . Approximately 50% of her
data have so far been re-entered.
Both data-base managers have run refresher courses for enumerators and prepared a
programme to check data summaries and enter data as soon as possible after collection.
They have also complied a manual for data punchers which comprises a general section
applicable to the whole data-base and separate sections for the management of the Zimbabwe
and Zambia files
6. ANTI POACHING ACTIVITIES
The increasing incidence of illegal fishing activity and theft of kapenta from rigs is causing
considerable concern on both sides of the Lake. Although statistics are difficult to obtain,
reports from operators and observations by staff, consultants and the CASS team indicate that
the illegal sale of kapenta directly from the fishing rigs by the crews has reached such
proportions that actual catches are far higher than recorded landings. Efforts have been
made to curb this activity by setting up of an anti-poaching unit in Kariba though the
activities of the unit have been hampered by lack of availability of a fast vessel. The
Department of National Parks has recently initiated an integrated anti poaching campaign
which involves Parks staff, the police and the army. Although this campaign is directed
mainly against game poaching, poaching activities on the lake are also included. A proposal
has been made for the establishment of anti-poaching activities in Zambia during 1994.
illegal gill netting is also rampant in Zimbabwe and a number of raids have been made by
National Parks staff to remove nets from river mouths and other protected areas. There are
indications that fish poaching is linked with smuggling and other illegal activities and there
is evidence of a great deal of illegal trade across the lake between the two countries involving
kapenta rigs and other fishermen.
33
7. VESSELS
The problems with the vessel Aquarius continued into 1993. A report was received from Det
Norske Ventas in early 1993 in which it was concluded that there was no single cause which
could explain the reduced freeboard and poor trim of the vessel. The report stated that a
combination of minor causes had combined to produce a large deviation from the specified
requirements. DNV recommended that the deck be raised by 30 cm to increase the freeboard
and that ballast be added to correct the trim defect.
A copy of the DNV report was sent to the designer of the vessel, Robert Brasted, who
responded with his comments. Brasted was critical of the DNV report with regard to a
number of technical issues and also queried some of DNV's calculations. Brasted
recommended that the boat should be made lighter by replacing the heavy deck house plating
with lighter materials and possibly extending the length of the boat by about 1 metre.
Copies of all the reports were sent to Hannes Bjarnason, a marine engineer and master boat
builder who bas been seconded to the Project by ICE1DA and who had agreed to undertake
whatever alterations were necessary.
A meeting attended by representatives of LKFRI, DNV, NORAD and Mr Bjarnason was held
in Harare in late April to assess the various proposals and to decide upon an appropriate
course of action. Mr Bjarnason suggested that the simplest approach to the problem was to
reduce the weight of the vessel by removing a large part of the superstructure. This would
have the additional advantage of providing more working space on deck. If the trim was still
wrong after lightening the vessel a bulb would be fitted to the bow of the vessel. This course
of action was agreed and the work started under the direction of Mr Bjarnason and Mr Henry
Singini in June. It was greed that, if the freeboard was still slightly too low after the
modifications, a request would be sent to the Ministry of Transport for an exemption from
this section of the Inland Waterways Regulations.
The modifications to the vessel were completed in November and were totally successful.
There is universal agreement that the new layout is far better suited to the requirements of
the institute than the original. The vessel has now been passed by the Surveyor of ships and
all that remains is the replacement of the heavy mechanical steering system with a hydraulic
system. This will be installed by Mr Bjarnason in the near future and it is hoped that the
vessel will be fully operational in early 1994
The rehabilitation to the Zambian vessel "Mweemba" was delayed due to lack suitable
aluminium sheet but was eventually completed at the end of April when it was transported
to Zambia. It was used for the Zambian frame survey but found to unstable in rough
weather because of its light weight. Deficiencies in lay-out were also identified and the
vessel was returned to Kariba for further modification in the middle of the year. Stability
of the vessel was improved by adding a substantial amount of ballast and the modifications
to the deck lay-out were undertaken by a Kariba company under the direction of Mr Singini.
The work on the vessel was 1inlly completed in November when it was taken back to
Sinazongwe to be used for hydro-acoustic work. Zambia has reported that the vessel is now
performing well.
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Both of the Zimbabwe fast launches have been off the water for lengthy periods, Mcheni
with a damaged engine and Mbale with a damaged stern-drive. Sparc parts arrived in mid
November and both vessels are currently being repaired.
The two aluminium, water-jet powered work boats were completed in February and have
been in regular use ever since. There were some initial problems with obtaining certificates
of sea-worthiness from the Surveyor of Ships but following some negotiations and lake tests
the vessels were passed as seaworthy. Supplies of spares and manuals have been ordered for
both Zambian and Zimbabwean vessels and this should help to ensure that they can be
properly maintained.
SOCIO-ECONOMIC COMPONENT
The selection and appointment of four research fellows took place at the beginning of the
year and the topics for most of their proposed in-depth studies have now been agreed upon
These are as follows:
Patricia Hachongela - The role of women in fisheries development
Kefiasi Nyikahadzoi Socio-economie implications and consequences of policy
instruments used for controlling fishing effort
Wellington Muriritirwa - Community-based rights and access to resources in the
Gache Gache communal lands
Isaac Malasha Study yet to be defined
CASS participated in the workshop on fisheries management in May and, from the
information obtained at the workshop, were able to formulate the main headings for their
field appraisal. The appraisal/enumeration exercise was conducted between May and
November and numerous interviews and discussions held with the fishing communities. The
report on the survey will be ready for circulation by January 1994. An annual report from
CASS is appended (ANNEX 1)
A number of discussions have been held between CASS and the Rural Development Studies
Bureau in Zambia with regard to the incorporation of RDSB into the socio-economic
programme. Agreement has been reached on a programme for integration and a contract
with RDSB will be drawn up early in 1994
TECHNICAL ASSISTANCE AND CONSULTANC1ES
9.1 Long-term technical assistance
Mr Eric Korsten, management adviser to the Zambian side of the Project, completed
his contract at the end of March. His final report was submitted to the Department
of Fisheries
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Mr Martin Pearce took up post as Project biologist based at Sinazongwe at the
beginning of June this year. Since then he has been busy preparing lists of
requirements for the station, designing an improved data collection system, helping
to supervise data correction and helping to prepare a sustainable research programme
for the station. He has made a number of visits to Kariba to participate on
workshops and discuss research matters with Project staff.
Following negotiations with ICEIDA, it was agreed that the Icelandic aid agency
would provide a marine engineer/instructor to the Project for a period of two years
at no charge to the Project. Mr Hannes Bjarnason made a 6-week visit to the Project
in June/July to initiate the programme for the modifications to Aquarius and
Mweemba and arrived in Kariba in December to take up his post. Mr Bjarnason wifi
be responsible for estabJishing maintenance programmes, rehabilitating workshops,
repairing and renovating vessels and running training courses at both Kariba and
Sinazongwe.
Mr Jeppe Kolding from the University of Bergen, who has been involved with the
Project as a Research Associate for a number of years, spent six months in Kariba
and Sinazongwe during the year. His main tasks were to supervise the preparation
of data for the inshore fisheries workshop and to supervise Patrick Ngalande in his
research programme. Much of his time was spent in customising his database
package PASGEAR for Lake Kariba data and training staff in its use. PASGEAR has
been found to be highly suitable for the storage and analysis of experimental gill-net
data and it will probably become the standard format for the storage of the Project's
experimental data. Requests have been made for Mr Kolding to return for a few
months in 1994 to provide further training of Project staff in the use of PASGEAR.
Following discussions with the Malawi Department of Fisheries through the SADC
Co-ordination Unit, Mr Henry Singini, marine engineer in charge of the workshops
at Monkey Bay Research Station iii Malawi, was seconded to the Project for a period
of 6 months. Mr Singini has spent most of his time modifying the vessel Aquarius
but has also supervised the modifications to Mweemba and has made a number of
visits to Sinazongwe to advise on the service of vessels and suggest changes to the
workshop. The Zambian side of the Project has requested further input from Mr
Singini in 1994.
9.2 Consultancies
As noted in section 2, Mr Clive Radcliffe from the University of Rumberside was
contracted by the Project to run a two part fishing technology course and also
conducted trials on mid-water trawling for Kapenta. The results of the trawling trials
were very variable and catches ranged from very low to over 120 Kg per tow which
could be commercially viable. The factors that effect the catch rate arc still unclear
and further trials are planned for the future. Reports on the irawling trials and the
training course have been produced by the consultant.
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Poul Degnbol from DIFMAR was contracted to facilitate at the inshore fisheries
workshop in September in conjunction with Rudo Sanyanga. Mr Degnbol's extensive
experience in the field of stock assessment and in leading such working groups
resulted in the production of a very valuable report and also provided valuable
training in the use of appropriate methodologies for stock assessment.
Dr Hasan Moinuddin was contracted to facilitate the workshop on management of the
Zimbabwe inshore fishery and the annual project review. The planned workshop on
the management of the inshore fishery in Zambia was postponed until early 1994
because of administrative delays over the approval of the contract for the Zambian
consultant.
Torfinn Lindern from the University of Oslo was contracted to run a refresher course
in hydro-acoustics and the use of HADAS for Project staff. He identified the
problems encountered in the past and took part in a number of short lake surveys.
As a result of the course, a number of staff on both sides of the lake are now fully
conversant with the equipment and capable of conducting surveys and digitising and
analysing data.
The first report from Andrew Palfrernan and Jane Lovland on their economic
appraisal of the Kapenta fishery has returned to the consultants for a re-write as it
was considered to have fRiled to comply with the terms of reference. The rewritten
report was received in July. Senior Project staff felt that the re-write still fell short
of expectations and an independent critique of the report by a fisheries economist was
commissioned by the Project. This was critical of the report, pointed out a number
of important omissions and suggested that terms of reference has still not been
adhered to. A short review of the report by the appraisal team was also critical.
NORAD independently commissioned a review of the report by the University of
Bergen. This review was far less critical and implied that the team had complied
with the terms of reference as far as they were able.
In mid December, a substantial technical addendum to the report was received from
Jarle Løvland and this has been circulated to Project staff and the Steering
Committee.
The situation is currently under review and a decision will be taken as to what action
is most appropriate in the near future.
10. INFRASTRUCTURE DEVELOPMENT
10.1 Zambia
After many long delays the contract between the Project and Interconsult for the
rehabilitation of the Sinazongwe Fisheries Centre was eventually sigñed by both
parties in February. Power lines were run to the station early in the year and from
August the station has received electricity.
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The rehabilitation programme under the direction of Mr Henry Olsen of Interconsult,
has progressed rapidly and, at the end of December was almost complete. All the
buildings listed for rehabilitation have been repaired and painted, a bore hole has been
sunk, a pump installed, storage tanks erected and piped water is now available
throughout the station. The concrete slipway has been repaired, the sewage system
and ponds renovated, water drainage channels have been constructed and much of the
station landscaped. By the end of December the only work outstanding was the
extension of the guest-house, the fitting out of the library/lecture room and the
completion of the landscaping. As a substantial amount of money had been saved on
the original construction budget, some additional construction was added to the list
and the contract with Interconsult extended by a month.
I addition to the rehabilitation to the permanent structures, a large floating boat jetty
which was built by an engineering company in Kariba, was towed to Sinazongwe and
moored in July.
The construction of a computer building at Chilanga was started in the second half
of the year and by December was at roof level. The building should be occupied
within the first three months of 1994.
10.2 Zimbabwe
The new office and research blocks at LKFRI were completed in the beginning of the
year. The offices are now all occupied but the research block has yet to be fitted out.
A decision has now been reached as to which contractor will undertake the fitting of
work-benches and installation of plumbing in the new block and work should start in
the near future. There has been little progress with new construction on the
Zimbabwe side during the year. No acceptable design for the guest house has yet
been found and, although Ministry of Construction have agreed to build the substation
at Binga, there are still administrative problems to be overcome. The conversion of
the library into a library/conference room has not yet begun but this will be started
as soon as work benches have been moved from the current offices to the new
research block. Repairs and modifications to the house occupied by Mr Bjarnason
and his family were completed in time for him to move in at the beginning of
December.
10.3 Radio communication
The HF radios have now been installed at both Kariba and Chilanga but
communication has not yet been established. The allocated channel is very busy and
a an application has been made for another frequency with less traffic.
Arrangements have been made for VHF sets to be installed at Siavonga and
Sinazongwe by the National Parks telecommunication specialist in January 1994. He
will also try to resolve the problems with the HF sets.
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11 STAFF ACTIVITIES
11.1 Zambia
Arnold Katundu has served as Project Co-manager for the whole year and has
supervised Project activities on the Zambian side. He has attended site meetings at
Sinazongwe on a regular basis, prepared contracts for Zambian consultants,
supervised the preparation of workplans for Zambia and generally overseen the
administrative aspects of the Project in Zambia. He has been assisted in this role by
the management assistant, Mr Situmbeko.
Justin Lupikisha took part in the Zimbabwe frame survey at the beginning of the year
and arranged and supervised the second Zambian frame survey in May arid June.
He has continued to supervise the entry of data into the Zambian database and to train
other DoF staff in data-base management.
Patrick Ngalande transferred from the diploma course to a Masters course at Bergen
University after passing all of his exams. He returned to Zambia to conduct his
hydro-acoustic field work in August and has conducted both lake wide surveys and
local surveys from Sinazongwe.
With the great improvements at Sinazongwe, the staff have been able to make
progress with their research programme. Phineas Munadalu has supervised gill-net
surveys and the entry of survey data into the database, Bumango Musando has been
responsible for the entry of length frequency data from Kapenta caught in the Chipepo
region and has taken part in surveys and entered survey data in the PASGEAR
database and Mr Zimba has supervised the collection of catch and effort data from
the artisanal fishery.
11.2 Zimbabwe
Morris Mtsambiwa served as Project Co-manager for Zimbabwe until he left for
Canada in July when he handed over to Portia Chifamba. Morris has been very busy
for the whole year working on the data for his PhD and delegated most of his
administrative duties to other Institute staff. He presented a poster at an international
symposium on otolith analysis in January.
Portia Chifamba served as Project Manager and head of station at LKFRI for the
latter half of the year. In addition to her managerial duties, she has continued with
her recording of length frequency data on kapenta from different parts of the lake and
with her studies to determine the presence of a population of the exotic bream,
Oreochromis niloticus, in Lake Kariba. She has also initiated a programme to
investigate the quantity of species other than tiger-fish in the by-catch from the
kapenta industry and supervised the production of the first Project Newsletter.
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Rudo Sanyanga spent a month in Sweden in the beginning of the year as part of her
PhD course. She also visited DIFMAR to discuss the preparations for the inshore
fisherIes data workshop. She supervised the Zimbabwean frame survey in March
and took maternity leave from June to August. She took part in the preparation of
workplans at the annual review workshop, prepared data for the inshore fisheries
data workshop and co-facilitated the workshop with Poul Degnbol. She has run a
refresher course in data handling for senior staff, and a course for enumerators and
prepared a programme for the checking of data summaries and the entry of data as
soon as it is collected. She is currently in the process of transferring data into the
PASGEAR programme and has to date entered about half of her experimental data.
In November she attended a symposium in Senegal where she presented a paper on
species changes in Lake Kariba.
Wilson Mhlanga has taken part in the hydro-acoustic programme throughout the year.
He has also been entering data collected from tiger-fish tournaments into a data-base
as part of a study on the role of tigerfish in predation on the kapenta stocks
Newman Songore has been involved with a number of Project-related activities during
the year. He has assisted Mr Radcliffe with the training programme in fishing
systems technology, initiated a trial long-line programme to assess the potential for
establishing a fishery for Vundu (Heterobranchus), conducted processing trials on
Vundu fillets, taken part in the mid-water trawl trials for Kapenta and hydro-acoustic
surveys and co-ordinated law enforcement activities on the Zimbabwe side of the
lake. In July he attended a symposium on the use of hydro-acoustic methods for
stock assessment in Namibia.
Dr Cecil Machena was contracted to prepare background reports on both the inshore
fishery and the Kapenta fishery in Zimbabwean waters. The inshore report was used
as the basis for a workshop held in May (See 3.4) and the report on the Kapenta
fishery which is currently being circulated, will serve as the basis for a workshop
early in 1994.
12. PROPOSED ACTIVITIES FOR THE FIRST HALF OF 1994
12.1 Management
The emphasis on management issues will be continued and a number of workshops
are planned for the first half of 1994.
In January, Hasan Moinuddin will facilitate a workshop on the management of the
Zambian inshore fishery which will be attended by representatives of all interest
groups. The report currently being prepared by Dr Chipungu will provide
background information for the workshop.
In Zimbabwe a series of activities which will eventually lead to the establishment of
a new management system for the inshore fishery has been scheduled. This will
continue through 1994.
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The move towards establishing a lake-shore development plan for the Zimbabwe side
of the Lake will also receive input from the Project.
Zimbabwe has also drawn up a plan to continue the dialogue with the kapenta
producers with the aim of establishing a management plan and setting up a single
producers' association.
12.2 Research activities
The hydro-acoustic survey work will be intensified during the first two months of
1994 prior to Patrick Ngalande's return to Bergen. 13i-monthly surveys will continue
throughout the year under the direction of Wilson Mhlanga. It is hoped to establish
a link with the fisheries institute in Maputo in order to conduct a short hydro-acoustic
survey of Lake Cabora Bassa in February 1994. This will enable comparisons to be
made between the biomass of Lake Kariba which supports a large industrial fishery
and Cahora Bassa which has very light fishing pressure. Such comparisons should
give good indications of the impact of fishing activities on stock biomass. Kapenta
trawl trials will continue in conjunction with the hydro-acoustic programme.
Intensive work on age determination of Kapenta and the growth of juveniles will
continue as Morris Mtsambiwa will be collecting and analysing more data for the
completion of his PhD thesis in June 1994. This data will be required for a second
technical workshop on kapenta stocks scheduled for the latter part of 1994.
Studies on the inshore stocks in Zimbabwe will continue in line with the workplans
drawn up at the last planning workshop. Rudo Sanyanga plans to set up an inshore
fisheries data working group with representatives from both Zambia and Zimbabwe.
She plans to visit Sinazongwe in January 1994 to discuss the agenda and timetable for
the group.
With the rehabilitation of Sinazongwe almost complete, it should now possible for the
research activity on the Zambian side of the Lake to proceed without hindrance.
Effort will be concentrated on the entry of all Zambian experimental catch data into
the PASGEAR database and the correction of data already entered. It is probable that
all raw data collected from the Sìnazongwe region will, from now on, be entered at
the station rather than forwarded to Chilanga. With the imminent arrival of the new
nets, a revised sampling strategy will be put in place and a technical report on the
biological data from the Zambian nets should be complete by the middle of 1994.
The plankton sampling nets which arrived in Zambia at the end of 1993 this will
enable the study on the relationship between kapenta distribution and plankton to
commence.
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12.3 Socio-economic and Economic issues.
The socio-economic enumeration programme will continue into 1994 and an analysis
of all the appraisals and enumeration exercises will be prepared by April. The in-
depth studies to be conducted by the research fellows will commence in January and
reports will be supplied to the Project every three months. Involvement of the
Zambian Rural Development Studies Bureau in the socio-economic activities on the
Zambian side is scheduled to commence in January.
In addition to the proposed workshops on management issues a workshop on the bio-
economics of the kapenta fishery is planned for April.
12.4 Unified data collection and storage system
It is planned to expand the database by incorporating sport fishing data and socio-
economic data. There are also plans to change the database package currently in use
for a more powerful and user-friendly programme.
On the Zambian side, enumerators will be posted to selected villages by April and
this should result in an improvement to the system of the data collection.
12.5 Training
A large training programme for all grades of staff was proposed at the last planning
workshop. If approved by the Steering Committee this will be submitted to the
donors for consideration at the Annual Meeting in January
12.6 Infrastructure and investments
The rehabilitation of Sinazongwe Fisheries Centre should be complete by the end of
1993. Other activities scheduled for the next 6 months in Zambia are the completion
of the Computer room at Chilanga and the construction of enumerators houses along
the lake shore.
In Zimbabwe, it is hoped that the fitting out of the research block at LKFRI, the
construction of a guest-house in Kariba and the construction of a field station at Binga
can be started in the near future.
From now on, all purchases and payments are to be handled, as far as possible, by
the departments themselves. A transferable account has been established in Kariba
but, for the time being, external payments for Zambia will continue to be paid by
NORAD.
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12.7 Miscellaneous inputs
Mr Hannes Bjarnason's initial tasks will be to instcill a hydraulic steering system in
Aquarius, begin the renovation of Pelican and renovate the workshops at both LKFRI
and Sinazongwe. If the request for the purchase of the vessel Nchila by Zambia is
approved, he will also supervise the renovation programme. He will start running
training courses in mid 1994.
Mr Jeppe Kolding will return to the Project for a short period in eirly 1994 to give
further instruction on the use of his PASGEAR programme.
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